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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 




In' 



nal application No. 

PCT/JP99/02157 



I. Basis of the report 



1 . With regard to the elements of the international application:* 



□ 



the international application as originally filed 
the description: 

pages 

pages 

pages 



2-23,25 



1,24 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



pages 1-11,14 (08.05.00) 



12-13 ^ filed w ith the letter of 



09 June 2000 (09.06.2000) 



the drawings: 

pages 

pages 

pages 



1-2,4,6-8 



3,5 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

I | the description, pages 

1^1 the claims, Nos. 15-25 

I | the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17) 



Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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nal application No. 

PCT/JP99/02157 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



4-5,7-8,11-18 



1-3,6,9,10 



5,7-8 



1-4,6,9-14 



1-14 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Concerning Claims 1-3, 6, 9, 10 

Document 1 [JP, 3-109837, A (RICOH COMPANY, LTD.), 9 May 1991 (09.05.91), full text, 
Figs. 1-10] cited in the ISR discloses an optical wireless local area network that interconnects a 
plurality of terminals provided with a line-of-sight optical transmission function; it discloses a 
base station provided with an angle-resolution optical reception function and multibeam optical 
transmitters that include a light-emitting element array that integrates a plurality of 
independently driven light-emitting elements. It seems clear to a person skilled in the art that the 
multibeam optical transmitter of document 1 is technically equivalent to a plurality of optical 
transmitters. Also, in the aforesaid document 1 it is clear that the directions and angles of the 
light beams output from the light-emitting elements are preset. The number of the plurality of 
beams in the aforesaid document 1 is equal to the number of space cells dividing the space. If 
one refers to Fig. 2 of the aforesaid document 1 , each space cell corresponding to each optical 
transmitter houses only one terminal. 

That is, the invention described in claims 1-3, 6, 9, and 10 is identical to the optical wireless 
local area network disclosed in document 1 and does not involve novelty. 



Concerning Claim 4 

Newly cited document 2 [JP, 9-289490, A (NIHON DENKI ROBOTTO ENJINIARINGU 
K.K.), 4 November 1997 (04.1 1.97), full text, all figures] discloses an optical wireless local area 
network that uses a lens system solely for reception. Modifying the optical wireless local area 
network disclosed in document 1 to a sending-only lens system and a receiving-only lens system 
appears to be obvious to a person skilled in the art. 

Concerning Claim 1 1 

Document 3 [JP, 6-112903, A (KOITO INDUSTRIES, LTD.), 22 April 1994 (22.04.94), full 
text, all figures] cited in the ISR discloses a light detector provided with an optical filter that 
selectively attenuates light sent from a local station's transmitter. 

Adding the art disclosed in document 3 to the optical wireless local area network terminal 
disclosed in document 1 in order to prevent receiving light from a local station's sent light signal 
appears to be obvious to a person skilled in the art. 

Concerning Claims 12-13 

Newly cited document 4 [JP, 9-289490, A (NIHON DENKI ROBOTTO ENJINIARINGU 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of Box V (Citations and explanations): 

K.K.), 4 November 1997 (04.11.97), full text, all figures] discloses a optical wireless local area 
network that performs wavelength division and multiplexing. Adding the art disclosed in 
document 4 to the optical wireless local area network terminal disclosed in document 1 appears 
to be obvious to a person skilled in the art. 



Concerning Claim 14 

Document 5 [JP, 9-307502, A (FUJI XEROX CO., LTD.), 28 November 1997 (28.1 1.98), full 
text, all figures] cited in the ISR discloses a communication start protocol in an optical wireless 
local area network; optical axis adjustment commences based upon a transmission request 
optical signal. 

Newly cited document 6 [JP, 7-107038, A (SONY CORPORATION), 21 April 1995 
(21.04.95), full text, all figures] discloses art for adjusting the optical axis; the optical signal 
noise intensity ratio of a signal sent from one station to another station is measured, and the 
measurement result is reported to the aforesaid first station, and the optical axis is adjusted to 
optimize the optical signal noise intensity ratio at the aforesaid first station. 

Using the method disclosed in documents 5 and 6 as a specific method of optical axis 
adjustment in the optical wireless local area network disclosed in document 1 appears to be 
obvious to a person skilled in the art. 

Concerning Claims 5, 7-8 

Making the spatial resolution of an optical transmitter higher than the spatial resolution of 
space cells formed by a plurality of beams is neither disclosed nor suggested in any of the 
documents cited in the ISR or newly cited documents. 

Making the far field pattern closely resemble the Lambertian type in an optical transmitter's 
light source, and making the transmitter half-intensity angle $ in relation to the angle 9 covered 
by each space cell 

<|> = C x 0 (C is a constant) 

and making C in the range 0.70-1.00 is neither disclosed nor suggested in any of the 
documents cited in the ISR or newly cited documents. 

Also, making the radius of space cells formed by a plurality of beams respectively in the range 
20-100 cm is neither disclosed nor suggested in any of the documents cited in the ISR or newly 
cited documents. 
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(Translation) 
(Sent to the IPEA on May 2, 2000) 

(Amendment under Law Concerning International Applications, 
5 Etc, Pursuant to the Patent Cooperation Treaty, Seo. 11) 

To Commissioner of the Japanese Patent Office 

1. Identification of the Case 
10 PCT/JP99/02157 

2* Applicant 

Name: SHARP KABUSHIKI KAISHA 
Address 1 22-22, Nagaike-cho, Abeno-ku, 
15 Osaka- shi, Osaka 

545-8522 Japan 
Nationality t Japan 
Location : Japan 

20 3. Agent 

Name: (7828) Shusaku YAMAMOTO 
Address: 15th Floor, Crystal Tower, 
2-27 Shiromi 1-ohome, 
Chuo-ku, Osaka 540-6015 Japan 

25 

4. Documents to be amended 

Claims 

5. Contents of Amendment 

30 (1) As seen in the annex, alaims 1-14 are amended; 

and 

(2) claims 15-25 are deleted. 



6. Annex 

35 (1) New pages 49-54 one page for each 
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(Translation) 
(Sent to the I PEA on June 8, 2000) 

(Amendment under Law Concerning International Applications, 
Etc. Pursuant to the Patent Cooperation Treaty, Sec. 11) 

To Commissioner of the Japanese Patent Office 

1. Identification of the Case 

PCT/JP99/02137 

2. Applicant 

Names SHARP KABUSHIKI KAISHA 
Address: 22-22, Nagalke-oho, Abeno-ku, 

Osaka- shi , Osaka 

545-8522 Japan 
Nationality: Japan 
Location s Japan 

3 . Agent 

Names (7828) Shusaku YAMAM0T0 
Address t 15th Floor, Crystal Tower, 

2-27 Shlromi 1-chome, 

Chuo-ku, Osaka 540-6015 Japan 

4. Documents to be amended 

Claims 

5. Contents of Amendment 

(1) Claim 12 is amended from *[a]n optical wireless 
local area network according to claim 11, wherein a 
wavelength spectrum of each of the plurality of beams output 
from the multi-beam transmitter of the base station includes 
a spectrum component different from that of at least one 
wavelength band used by the plurality of terminals' to p [a]n 
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optical wireless local area network according to claim 11 , 
wherein a wavelength spectrum of each of the plurality of 
beams output from the multi-beam transmitter of the base 
station includes a spectrum component having a sufficient 
intensity different from any one of spectrum components of 
wavelength bands used by the plurality of terminals". 

(2) Claim 13 is amended to from *[a]n optical 
wireless local area network according to claim 12, wherein a 
wavelength spectrum of each of the plurality of beams output 
from the multi-beam transmitter of the base station includes 
the same spectrum component as that of at least one 
wavelength band used by the plurality of terminals" to "[a]n 
optical wireless local area network according to claim 11, 
wherein a wavelength spectrum of each of the plurality of 
beams output from the multi-beam transmitter of the base 
station includes at least one wavelength band used by the 
plurality of terminals, and a spectrum component having a 
sufficient intensity other than spectrum components of the 
wavelength band". 

6. Annex 

(1) New page 52 in the claims one page 
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transmitted from the transmitter of the terminal/ and 
means for easily removing the optical filter. 

12. (amended) An optioal wireless local area network 
5 according to claim 11, wherein a wavelength spectrum of 

each of the plurality of beams output from the multi- 
beam transmitter of the base station includes a 
spectrum component different from that of at least one 
wavelength band used by the plurality of terminals, 

10 

13. (amended) An optical wireless local a?i£a network 
according to claim 12 , wherein a wavelength spectrum of 
each of the plurality of beams output from the multi- 
beam transmitter of the base station includes the same 

15 spectrum component as that of at least one wavelength 
band used by the plurality of terminals * 

14. (amended) An optical wireless communication method 
for use in an optical wireless local area network for 

20 interconnecting a plurality of terminals via a base 
station, wherein before communication between the base 
station and a specific terminal among the plurality of 
terminals, the method executes the steps of; » 
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CLAIMS 



1* (amended) A base station for use in an optical 
wireless local area network for interconnecting a 
5 plurality of terminals, the base station comprising: 

an optical receiver of an angle -diversity 

type? and 

a multi-beam transmitter for outputting a 
plurality of beams, 
10 wherein the multi-beam transmitter 

includes a plurality of optical transmitters, and each 
of the plurality of optioal transmitters includes at 
least one LD or at least one LED as a light source for 
outputting each of the plurality of beams. 

15 

2, (amended) A base station according to claim 1, 
wherein a direction pointed by each of the plurality of 
beams is predetermined. 

20 3. (amended) A base station according to claim 2, 
wherein a directional angle of each of the plurality of 
beams is predetermined. 
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4. (amended) A base station according to claim 1, 
wherein the optical receiver includes a lens system 
dedicated to reception. 

5 5. (amended) A base station according to claim 1, 
wherein a spatial resolution of the optical reoeiver is 
higher than a spatial resolution of a space cell 
provided by each of the plurality of beams. 

10 6. (amended) A base station according to claim 1, 
wherein the number of the plurality of beams is equal 
to the number of space cells resulting from dividing a 
space . 

15 7. (amended) A base station according to claim 1, 
wherein a half value-angle <J> of the light source of the 
multi-beam transmitter is represented by 4>-Cx6 where C 
is a constant in a range from 0.70 to 1.00, and 9 is an 
angle of a space cell. 

20 

8. (amended) A base station according to claim 1, 
wherein a radius of a space cell provided by each of 
the plurality of beams is 20-100 cm. 
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9. (amended) A base station according to claim 1, 
wherein a size of a space cell provided by each of the 
plurality of beams Is sufficient to accommodate only 
one terminal of the plurality of terminals. 

5 

10. (amended) An optical wireless local area network for 
interconnecting a plurality of terminals via a base 
station , the base station comprising! 

an optical receiver of an angle-diversity 

lo type* and 

a mult 1 -beam transmitter for output ting a 
plurality of beams, 

wherein the multi-beam transmitter 
includes a plurality of optical transmitters , and each 
IS of the plurality of optical transmitters includes at 
least one LD or at least one LED as a light source for 
outputtlng each of the plurality of beams. 

11* (amended) An optical wireless local area network 
20 according to claim 10, wherein each of the plurality of 
terminals inaludes an optical transmitter having at 
least one light source, an optical receiver having an 
optical filter for selectively attenuating light 
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10 



15 



transmitted from the transmitter of the terminal, and 
means for easily removing the optical filter. 

12. (amended) An optical wireless local area network 
according to claim 11, wherein a wavelength spectrum of 
eaoh of the plurality of beams output from the multl- 
beam transmitter of the base station includes a 
spectrum component different from that of at least one 
wavelength band used by the plurality of terminals « 

13. (amended) An optical wireless local area network 
according to claim 12, wherein a wavelength spectrum of 
each of the plurality of beams output from the multi- 
beam transmitter of the base station includes the same 
spectrum component as that of at least one wavelength 
band used by the plurality of terminals. 

14* (amended) An optical wireless communication method 
for use in an optical wireless local area network for 
interconnecting a plurality of terminals via a base 
station, wherein before communication between the base 
station and a specific terminal among the plurality of 
terminals, the method executes the steps oft 
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(9) the base station detecting a 
communication request light signal transmitted from the 
specific terminal; 

(b) the base station performing an 
5 operation baBed on the communication request signal to 

obtain data indicating a light signal intensity of the 
communication request signal or data indicating a light 
signal/noise intensity ratio , and recognizing a space 
cell, the specific terminal being positioned in the 
10 space cell? 

(c) the base station notifying the 
specific terminal of the data indicating a light signal 
intensity of the communication request signal or the 
data indicating a light signal/ noise intensity ratio; 

15 (d) a direction of the specific terminal 

being manually adjusted by a user while recognizing the 
data Indicating a light signal intensity of the 
communication request signal or the data indicating a 
light aignal/noise intensity ratio j and 

20 (e) the base station transmitting a signal 

indicating communication permission to the specific 
terminal when a value of the data indicating a light 
signal intensity of the communication request signal or 
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a value of the data Indicating a light signal/noise 
intensity ratio reaches a predetermined value. 

15. (deleted) 

5 

16. (deleted) 

17. (deleted) 
10 18. (deleted) 

19. (deleted) 

20. (deleted) 

15 

21. (deleted) 

At 

22. (deleted) 
20 23. (deleted) 

24. (deleted) 

25. (deleted) 
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(Translation) 
(Sent to the IPEA on November 22 , 1999) 



(Amendment under Law Concerning International Applications, 
Etc. Pursuant to the Patent Cooperation Treaty , Sec. 11) 

To Commissioner of the Japanese Patent Office 

1* Identification of the Case 
PCT/JP99/02157 

2. Applicant 

Namei SHARP KABUSHIKI KAISHA 

Address: 22-22, Nagalke-oho, Abeno-ku, 

Osaka- shi, Osaka 

545-8522 Japan 
Nationality; Japan 
Location: Japan 

3. Agent 

Namet (7828) Shusaku YAMAMOTO 
Address: 15th Floor, Crystal Tower, 

2-27 Shiromi 1-chome, 

Chuo-ku, Osaka 540-6015 Japan 

4. Documents to be amended 

Specification 

Claims 

Drawings 

5. Contents of Amendment 

See annex: 

(1) the title of the invention is amended to "SPACE 

DIVISION MULTIPLEX LOCAL AREA NETWORK"; 
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(2) * short bus" at page 46, line 5 is amended to "short 
pass' ; 

(3) "file Inversion spectrum" In Figures 3 and 5 is 
amended to "filter refleotion spectrum"; 

(4) claim 1 Is amended so as to clearly recite "the 
terminals perform one-to-one directed communication between 
each terminal as an optiaal communication function'; 

(5) claim 2 is amended so as to clearly reaite " only one 
terminal is accommodated in each space cell'; 

(6) claim 3 is amended so as to clearly recite "a 
plurality of optical transmitters': 

(7) claim 4 is amended so as to alearly recite 
"signal/noise intensity ratio"; 

(8) claim 5 is amended so as to clearly recite 
"signal/noise intensity ratio*; 

(9) claim 6 Is amended so as to clearly reaite "the 
terminals include optical transmitters and means for easily 
removing the optical filters in order to provide a single 
inherent wavelength band for each terminal"; 

(10) claim 7 is amended so as to clearly recite "the 
terminals include means for easily removing the optical 
transmitter and the optical filter in order to provide a 
single inherent wavelength band for a communication standard 
or application of each terminal"; 

(11) claim 8 is amended so as to clearly recite "the 
wavelength spectrum of the light source of the optical 
transmitter of the base station includes the same spectrum 
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component as the wavelength bands used In the terminals and 
a spectrum component different from the wavelength bands 
sued in the terminals"; 

(12) claim 10 1b amended so as to clearly recite 'the 
terminals perform one-to-one directed communication between 
each terminal as an optical communication function"; 

(13) claim 9 is deleted; and 

(14) claims 11-25 are added to the claims. 

£k 

6. Annexes 

(1) New pages 1 and 46 of the specification 

one page for each 

(2) New pages 49 through 62 of the claims 

one page for each 

(3) New pages of Figures 3 and 5 of the drawings 

one page for each 
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626 Rec'dPCT/FTO 250CT2000 

(Translation) 

REPLY TO WRITTEN OPINION 

To Commissioner of the Japanese Patent Office 

1. Identification of the Case 
PCT/JP99/02157 

2* Applicant 

Name: SHARP KABUSHIKI KAISHA 
Address t 22-22, Nagaike-oho, Abeno-ku, 
Osaka- shl, Osaka 
545-8522 Japan 
Nationality: Japan 
Location: Japan 

3 . Agent 
Name: (7828) Shusaku YAMAMOTO 
Address: 15th Floor, Crystal Tower, 

2-27 Shiromi 1-chome, 
Chuo-ku, Osaka 540*6015 Japan 

4. Date of Notification of Reply 
July 3, 2000 

5. Contents of Reply 
With respect to item V.l in the written opinion, the 

applicant argues as follows: 

(1) Claim 1 is amended to clearly describe "each of 
the plurality of optical transmitters includes at least one 
LD or at least one LED as a light source for outputting each 
of the plurality of beams'* Such an amendment is based on 
the description of the specification at the time of filing 
the present application at page 18 # lines 8-11 
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(corresponding to page 34, lines 6-13 in the English 
language specification), for example. 

Cited Reference 1 (Japanese Laid-Open Publication 3- 
109837) cited in the international search report does not 
teach or suggest the above -described characteristic . The 
reason is described as follows t 

A base station (exchanger 20) desoribed in Cited 
Reference 1 does not include a plurality of optical 
transmitters. This is because the exchanger 20 described in 
Reference 1 employs a single array 34 for outputtlng a 
plurality of beams ( see Figure 2 in Cited Reference 1 ) . 
Moreover, the array 34 is distinguished from LDs or LBDs as 
light sources* 

According to the invention of claim 1, the multi-beam 
transmitter for outputtlng a plurality of beams can be 
achieved without an array. Therefore, an inexpensive system 
can be advantageously constructed as compared with the 
system described in Cited Reference 1. 

Further, according to the invention of claim 1, a 
separate LD/LED is employed as a transmitter so that 
Interference among space cells can be reduced. A reduction 
in Interference among the space cells leads to an 
achievement of a network having a large coverage area (small 
dead zone) and a high level of throughput not depending on 
another multiplexing method having a high level of power 
consumption. 

In view of the above -described reasons, amended 
claim 1 and claims depending from amended claim 1 should be 
recognized as having novelty, inventive step, and industrial 
applicability. 
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(2) Claim 10 is amended to be characterized by 11 each 
of the plurality of optical transmitters includes at least 
one LD or at least one LED as a light source for outputtlng 
each of the plurality of beams". 

Therefore, because of the same reasons as the above- 
described reasons for amended claim 1, amended claim 10 
should be recognized as having novelty, inventive step, and 
industrial applicability* 

(3) Claim 14 is amended to clearly recite a protocol 
between the base station recited in the previous amended 
claim 10 and a terminal. 

Amended claim 14 describes a characteristic "the base 
station notifies the specific terminal of the data 
indicating a light signal intensity of the communication 
request signal or the data indicating a light signal/noise 
intensity ratio* . Such a characteristic is described in the 
original specification filed at the time of filing the 
present application at page 14, lines 22-25 (corresponding 
to page 27, line 23 to page 26, line 4 in the English 
language specification), for example. 

Cited Reference 2 (Japanese Laid-open Publication 
No, 9-307502) and Cited Reference 3 (Japanese Laid-open 
Publication No. 7-107038) cited in the international search 
report do not teach or suggest the above -described 
characteristics. The reasons are described as follows: 

Cited Reference 2 does not disclose the use of the 
data indicating a light signal intensity of the 
communication request signal or the data indicating a light 
signal/noise intensity ratio for aligning an optical axis* 
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C^ted Reference 3 discloses that a light signal/noise 
intensity ratio is measured and the result i> transmitted 
from a terminal to a base station. However, the content of 
the disclosure shows that the transmission direction of the 
result of the measurement is reverse to that of the 
invention of claim 14. 

According to a method described in Cited Reference 3, 
a function of measuring a light signal/noise intensity ratio 
is provided on a terminal side. In contrast to this, 
according to the method of claim 14, such a function does 
not need to be provided on the terminal side* Therefore, a 
non-intelligent terminal can be employed as a terminal. The 
object of the method recited in claim 14 is to provide an 
intelligent base station instead of providing an intelligent 
terminal. Such a role differentiation cannot be achieved by 
the method described in claim 14. 

Therefore, in view of the above -desoribed reasons, 
amended claim 14 should be recognized as having novelty, 
Inventive step, and industrial applicability. 



6. Annex 

(1) AMENDMENT 
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(57) Abstract 

An optical wireless transmission local area network for interconnecting terminals having a line-of-sight optical communication 
function, characterized in that a base station including optical transmitters having an angle-resolution optical reception function and a 
directivity is installed, and the optical transmitters can be independently intensity-modulated. 
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